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Grinding 
With Controlled 
Roll Pressure 


By Arlin B. Ward and 
J. A. Shellenberger 
Kansas State College 


(EDITOR’S NOTE: The following 
article is Contribution No. 200 from 
the Department of Milling Industry, 
Kansas Agricultural Experiment Sta- 
tion.) 


HERE is a need for a more 
reliable and_ reproducible 
method for controlling the 


grinding process in flour manufac- 
ture. Determination of maximum 
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grinding efficiency usually is accom- 
plished by the break release test, 
which is an objective and reproduci- 
ble method. Setting reduction rolls, 
however, generally is done on the basis of “feel” 
which the miller learns through experience. This 
method is subjective and, of course, the results 
obtained are subject to variability between millers. 

To fill the need of an objective test or method 
for setting reduction rolls, an investigation was 
made of the utility of Statimeters for measuring 
roll pressures. 


Statimeters As Pressure Gauges 


To measure roll pressure it is necessary to 
mount pressure gauges on the tension rod of the 
roll stand. Forces other than the pressure on the 
rolls may affect the pressure registered on the 
gauges. For example, the belt pull on the style 
“A” roll drive is not always directly down on 
the tramming eccentric which is the pivot point 
for the swing arm. With other types of drives 
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Fig. 1 (a) (b)—Cross-sectional diagram of Statimeter 


such as gears, there probably would be some effect 
on the tension rod pressure. Also, if the swing 
arm bends at the tramming eccentric due to 
the lock nut, this will also affect the tension on 
the spring tension rod. 

For this investigation every effort was made 
to eliminate forces, other than roll pressure, 
which affect the tension rod. A drive was designed 
to operate the fast roll from directly above. To 
measure the tension rod pressure, Statimeters 
were used. This instrument consists of a flexible 
annular tube filled with a liquid mixture of glyc- 
erine and water which has been deaerated before 
being enclosed in a rigid casing. The casing is 
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stand. (b) Diagrammatic sketch showing the roll adjust- 
mounted on tension rod of 7-in. by 15-in. Wolf roll ment on the Wolf roll stand with the Statimeter attached. 


formed by two cup-shaped members, one telescop- 
ing within the other. Each member receives part 
of the flexible container. The liquid in the tube 
is piped by means of a capillary tube to a gauge 
of special construction, designed to withstand 
machine vibrations, Pressure applied to either end 
of the cup-shaped rigid casing is instantly trans- 
mitted to and indicated upon the gauge. 

The ability of a confined and filled rubber tube 
(e.g., the thin-walled inner tube of an automobile 
tire) to support heavy loads and take punishment 
is well known, and the Statimeter makes use of 
this principle. Mounted on the tension rod of a 
roll stand, the Statimeter becomes an integral 
part of the machine. The Statimeter is shown in 
Figure 1 (a) and (b). 

It is necessary to remove the spring tension rods 
from each end of the roll stand to mount the 
gauges. The rods must be cut at the point where 
the gauge will have suffi- (Continued on page 3a) 
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2—Relationship between roll pressure and 
flour extraction 


Fig. 3—Relationship between power consumption 


and roll pressure 
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Fig. 4—The effect of roll pressure on flour 
particle size 
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THE MERCK FREE LIBRARY OF 
TRANSCRIPTIONS 


CELEBRATING THE 


J Dramatic shows and timely spots on ready-to-use 


transcriptions — specially prepared for the use 


of millers in their own advertising 


It would be difficult to name four more 
popular guest stars to feature on your 
radio program than Margaret O’Brien— 
Fredric March—Deborah Kerr—Dane 
Clark. Usually, you would have to pay a 
high fee for their services. But the Merck 
Library of Radio Transcriptions on En- 
richment brings them to you without charge, 
on a nonexclusive basis. This Library is 
exceptionally complete. It includes—on 
ready-to-use records—a 15-minute dra- 
matic show—5-minute documentary seg- 
ments—3-minute segments—and 20-sec- 
ond to I-minute spots. In addition, it 
contains scripts on Enrichment for all types 
of live shows. No matter what kind of 
Upper left: MARGARET O’BRIEN—Popular radio program you sponsor, you will find 


child actress who has swept to stardom. a wealth of material from which to choose. 
Above: FREDRIC MARCH—Famous star of 
Stage and screen. 


FREE 12-PAGE BROCHURE GIVES 
FULL DETAILS 


Our illustrated 12-page brochure Cavalcade of 
Enrichment describes every record in the Merck 
Library of Radio Transcriptions. It also contains 
practical suggestions on publicity, point-of-sale 
material, and other ways of enhancing the pres- 
tige of your company in connection with the 
10th Anniversary of Enrichment. 


, gi, hy, ey — Pe THIS LIBRARY OF 
. iar ’ 4 TRANSCRIPTIONS iS YOURS 

Adove: DEBORAH KERR—Star of Metro- -] 

Goldwyn-Mayer’s Quo Vadis. 


Right: DANE.CLARK—Well-known motion- iv oe Pict aile = SAV POR = — - 
picture star. A e 





Merck & Co., Inc. Dept. MP-8 
Rahway, N. J. 


/ Please send brochure Cavalcade of Enrich- 


MERCK & CO., Inc. 
\ CK Manufacturing Chemists 
. RAHWAY, NEw JERSEY 





In Canada: MERCK & CO. Limited —Montreal 
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Fig. 5—Relationship of gassing 


pressure 


cient clearance when mounted on 
the roll stand, After cutting the rods 
they must be threaded at the cut ends, 
screwed into the Statimeter casings 
and locked in place. Care must be 
taken that the two ends do not touch 
inside the casings. The tension rod is 


power to roll 


then mounted on the roll stand in the 
normal way. 

To set the springs with equal ten- 
sion, it is necessary to place the rolls 
in tram and in the grinding position, 
touching each other. The spring ten- 
sion housings are then adjusted 








Fig. 6—Relationship of flour absorption to roll 


pressure 


against the springs, and set with 
equal pressures tha, are beyond the 
grinding pressure expected to be used. 
The adjustment handwheels are 


turned until the pressures read zero 


6% both gauges. At this point the 
rolls are parallel. 

Figure 1 (b) shows the position of 
the Statimeter on the Kansas State 
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College Wolf 7-in. by 14-in. roller mill 
used for this investigation. The 
smooth rolls had a differential of 1% 
to 1 and turned at the fast speed of 
510 r.p.m. The principle of moments 
permitted the actual pressure on the 
rolls to be calculated. The Statimeter 
reads in pounds pressure, and the 
gauges used for this investigat‘on 
were calibrated from zero to 500 
lb. Statimeter pressures of 50, 100, 
150, 200, 250, 300, 350 and 400 Ib. 
were used to produce flour from hard 
red winter wheat third middlings 
stock. 


Table 1.—Conversion of Statimeter readings 
te actual presm.re in pounds per linear 
inch of roll surface. 
Statimeter Actual 
pressure pressure 
reading on each on each 
end of the roll end of roll 
Ib. Ib. 


50 90.1 


Actual roli 
pressure per 
linear in. 

of roll surface* 


100 
150 
200 
250 


300 


180.2 
270.3 
360.4 
450.5 
640,6 
350 630.7 90.09 
400 720.8 102.96 
*Calculated on basis of 14 in. of roll surface, 
Table 1 shows the conversion from 
Statimeter readings to pounds pres- 
sure per linear inch of roll surface. 
This unit of pressure seemed most 
desirable since it could be standard- 
ized for further studies with different 
equipment, The rolls are 14 in. in 
length, but this length is not utilized 
fully because the roll saddles on each 
end take up some of the roll surface. 
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IFOR “WILLIAMS WAY” SERVICE 
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Tyler Wire Cloth 

Bindo Edging for Silk and Wire Sifter Cloths 
Graton & Knight Research Leather Belting 
Nylon and Canton Flannel Sifter Stockings 
Belt Dressing and Cement 

Lacers and Hooks 

Solid Woven Cotton Belting 

Rubber Belting 

Sifter Brush Belting and Rivets 

Made-up Cloth Cleaners 

Larvacide (chloropicrin) and ISCO sprays, 
Reel, Bran Duster Brushes /™™uannts 
Roll and Purifier Brushes 

Sieve Plush and Sieve Lining 

Conveying and Transmission Equipment 
Elevator Buckets and Bolts 


then write for your FREE SURVEY now! 


Learn how your mill can be kept thoroughly clean (free from fugitive dust and 
dead stock that cause explosion hazards and infestation) — and, get savings 
that pay back your investment. Ask us for a free survey. No obligation. Backed 
by years of experience in helping the nation’s finest mills to keep cleaning 
costs low. 





LOWER COSTS - GREATER SAFETY - BETTER SANITATION 


with Stationary Systems or Portable Units 
Engineered to Meet Your Mill's Requirements. 


Big economies in cleaning time and manpower 
are just one of many savings with Hoffman 
heavy-duty vacuum cleaning equipment. 
Stationary systems, in a complete range of 
sizes, for cleaning several areas or floors at 
same time. Four sizes of portable units, equipped 
with Class ll, Group G motors. Af right, the 
Hoffco-Vac 15 portable for smaller mills, or 
supplementary cleaning in large mills. 
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HART-CARTER GRAIN CLEANING EQUIPMENT 


H.R. Williams Mill Supply Co. 


Sverything for Mill and Elevator 
1320 MAIN ST. KANSAS CITY, MO. 


Write Now for Special Milling Bulletin A-710 


42 HOFFMAN Sih 
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CANMORE BRAND = 
Silk Bolting Cloth and Grit Gauze 


¥e. 


The accuracy of the weave of Canmore Brand Silk Bolting Cloth and 
Grit Gauze is the proof of its outstanding quality. It is woven to one 
standard only—perfection, to ensure complete efficiency and hard wear. 


AS DEPENDABLE AS iT IS BRITISH 


Robinson 


THOMAS ROBINSON AND SON LIMITED 


, a ROCHDALE .... . . . ENGLAND — |} 


LONDON OFFICE 


AFRICA HOUSE KINGSWAY 


LONDON, W.C, 2 


Need New Rolls? 


In addition to our roll corrugating and grinding 
service for the flour milling industry, the Twin 
City Machine Co. also supplies new rolls, and we 
will be pleased to receive your inquiries. 


TWIN CITY MACHINE CO. 


Roll Corrugating and Grinding New Rolls 
527 Second Avenue, S.E. Minneapolis, Minn. 











Machinery Erection and Millwright Maintenance 
“Leader Workmen” 
GENERAL SERVICE INO., Minneapolis, Minn. 


At. 5911 - - 602 Thorpe Bldg. - . Br. 1192 








A similar situation would prevail in 
most roller mill housings, and the 
amount of lost roll surface would 
be about the same. For this reason, 
the pressure was calculated on the 
full 14 in. of roll surface. 

It was found that metal scrapers at 
high grinding pressures were more 
effective in keeping the rolls clean 
than were brushes, and also required 
less power. Modifications of the 
feeder roll and roll stand were re- 
quired to obtain a uniform feed and 
to prevent the lock nuts on the tram- 
ming eccentric from restricting the 
movement of the swing arms. 


Description of Flow 

Third middlings stock was used 
throughout and the rate of flow was 
constant in all experiments at three 
pounds per minute. In each case the 
mill was operated with the regular 
roll suction and “warmed up” by 
grinding stock with the Statimeter 
pressure set at 200 lb. When uni- 
form and favorable operating condi- 
tions were obtained the pressure set 
for 50 lb. and samples taken from 
under each end of roll. The extrac- 
tion method was used to check the 
uniformity of the operation before 
and after taking samples. 


Experimental Results 

Using increment pressure changes 
of 50 lb., third middlings stock was 
ground and samples taken after 10 
to 15 minutes of mill operation. Each 
series of tests was repeated several 
times. After each operation the 
amount of material passing through 
a number 11XX bolting cloth was 
determined by the use of an Allis- 
Chalmers experimental sifter. The 
relationship between roll pressure and 
percent extraction is shown in Table 
2 and Figure 2. Extraction increased 
directly with roll pressure for a time 
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but decreased after a certain critical 
pressure was reached. 

Power measurements were made 
at each roll pressure as the samples 
were being ground. A portable test 
panel was used to obtain the watt- 
meter readings. The input horsepow- 
er requirements were calculated by 
the use of the following formula: 

watts 
Input horsepower = - 
746 

As illustrated in Figure 3, the 
horsepower required to drive the rolls 
increased proportionately with roll 
pressure. However, the maximum ex- 
traction was obtained at a roll pres- 
sure of approximately 64.5 lb. per 
linear inch of roll surface (see Fig. 
2). This corresponds with a power 
requirement of slightly over 4 h.p. 
or about half-way in the scale of 
values reported for the entire experi- 
ment. The ground stock did not show 
visual signs of flaking until 90 Ib. 
per linear inch of roll pressure was 
applied. Flaking was noticeable be- 
yond this pressure. 


Effect of Roll Pressure on Flour 
Properties 

Flour granulation curves were 
made on the flours produced by the 
different roll pressures. The method 
used was that described by Wichser 
and Shellenberger (1948). Flour 
granulation curves are shown in Fig. 
4. The results show definitely that 
flour granulation decreases as roll 
pressure increases. 

An increase in roll pressure caused 
a slight decrease in the ash content 
of the flour produced from third mid- 
dlings as shown in Table 3. An ex- 
greater pressure tends to flatten 
whatever fibrous high ash material 
is present and thus it is sifted from 
the flour. 

Similarly the protein content of the 


Table 2—Relationship between roll pressure and percent extraction of flour sifted through 


11XX silk flour cloth.* 
Roll pressure in 
Ib. /linear inch 
roll surface 


32.3 
48.7 
46.3 
44.3 


*Allis-Chalmers experimental sifter. 


——— Flour through 11XX flour cloth — — 
Five individual runs——-—— 
co 


Average 
ie  % [- 4 
0.0 27.7 20.7 
35.0 30.0 
34.0 37.7 
393 40.0 
42.9 39.7 
40.7 39.7 
39.9 35.7 
sxe 35.3 
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CLEANER SEPARATIONS 


@ High Speed 
@ True Circular Motion 
@ Cleaners Used on Wires 
@ Heavy Construction 
@ For Conti Op 


NOR-VELL 


GYRATORY SCREEN for 


LARGER CAPACITY 





Write for Further Details. Ne Obligation. 





NOR-VELL, Inc. 


FORT SCOTT, KANSAS 




















9% ELECTRIC BUILDING 


A. E. BAXTER ENGINEERING Co. 


Designers and Engineers for Mills, Elevators 
and Feed Mills 


BUFFALO 3, NEW YORK 
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Table 3—The relationship of ash and pro- 
tein content to roll pressure using third 
middlings stock. Ash content 
tein content 10.65%. 

Roll pressure in 
Ib./linear inch 
roll surface 


53%; pre- 


Protein* 
Fe 
10.5 
10.4 
10.4 
10.2 
10.3 
10.2 
10.1 
on 14% moisture basis. 
planation for this could be that 
flours decreased with increased roll 
pressure as shown in Table 3, and it 
is believed that the explanation is 
the same as for the ash change. 

Alsberg and Griffing (1925), Pulkki 
(1938) and others have reported the 
effect of fine grinding on flour prop- 
erties and have reported that as the 
flour particles are reduced in size or 
mechanically damaged, both the di- 
astatic activity and absorption in- 
crease. In the work reported here it 
was found as shown in Fig. 5 that 
the gassing power increased with in- 
creased roll pressure and absorption 
increased as measured by the Bra- 
bender Farinograph. The absorption 
curve is shown in Fig. 6. 

There was no relationship between 
the valorimeter reading of the Fa- 
rinograph curves and roll pressures 
used to produce the flours. Also there 
were no significant differences in the 
bread produced from the various 
flours. 


*Results reported 


Summary 
Pressure gauges known as Statim- 
eters were used successfully to 
control roll pressure during grind- 
ing. It was found that the power re- 
quirements increased directly with 
the pressure applied but flour extrac- 
tion from third middlings stock in- 
creased up to a certain critical roll 
pressure and then decreased. 
Increasing roll pressure did not af- 
fect the baking quality of the flours 
produced although it did increase ab- 
sorption and gassing power, but low- 
ered the ash and protein content 
slightly. 
Flour particle size decreased slight- 
ly as roll pressure increased. 
v ¥ 
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@READ 1S THE STAFF OF LiFe 


CHAIN DRIVES 

On any chain drive, the minimum 
center distance between shafts must 
be greater than one half the sum 
of the diameters of the two sprockets. 
Center distances of 10 to 12 ft. can 
be used with finished steel roller 
chain without an idler to keep the 
chain from flopping. For distances 
greater than this, an idler should be 
used to prevent swaying or flopping. 
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Warfarin Makes 
Rat Control Easy 


HE U.S. Department of Agri- 
culture, more than a year ago, 
released warfarin for use as a 
rodenticide. Prior to that time, it had 
been under laboratory test for years 
and distributed on an experimental 
basis. Now its application is acclaimed 
in all parts of the country and abroad. 
The chernical was discovered or de- 
veloped by Prof. Karl Paul Link and 
his associates at the University of 


Wisconsin. The Wisconsin Alumni Re- 
search Foundation owns the patent to 
the chemical and that fact explains, 
in part, the commercial name of the 
substance. The initials of the founda- 
tion form the first syllable of the 
commercial name of the chemical. 
The Wisconsin Alumni Research 
Foundation was organized in 1925 
as a corporation, not for private prof- 
it, to administer patents developed at 


5a 


the university and to invest the ma- 
jor portion of the patent income in 
further research. 

Warfarin is a single chemical: 3- 
(alpha-acetonylbenzy]) -4-hydroxycou- 
marin. 

Warfarin and prepared baits con- 
taining warfarin are distributed by 
several botanical drug companies and 
pest control agencies. 

S. B. Penick & Co. botanical drug 
house has recently published a book- 
let, “A Year’s Experience with Deth- 
mor,” which contains facsimile repro- 
ductions of letters from users of its 
warfarinized bait, “Dethmor,” which 
contains 0.5% warfarin and is extend- 
ed with 19 parts corn meal to make a 





Ancient China 


HAD A NAME FOR THIS 


Tt CALLED THIS “MILLING” back in the year 2700 B.C. 
The mortar was made of wood, stone or metal — the pestle 
was fashioned from wood or stone. A leverage system was used 


for operating the pestle... . 


with a foot drive supplying the 


power. Wheat was crushed to a coarse flour by this ancient 
method. When miller Tai Yuen handled 28 Ibs of grain in this 
mortar during a single day, he was mighty happy about his high 
production record. But the best the Tai family could expect 
in quality was flour irregular in texture and far from clean. 











Modern Milling 


iS EASIER — FASTER — CHEAPER! 


EY TAKE Mr. Tai Yuen away from 
his ancient equipment. .. transcend 
the centuries... and take him on a tour 
of a modern flour mill. 

His face reflects amazement as he sees 
the wealth of modern milling equip- 
ment — powered by the miracle of elec- 
tricity. He marvels at the tremendous 
development in milling techniques. And 
he nods in approval at the uniform tex- 
ture and clean appearance of the fin- 
ished product. 2 

Yes, modern milling is easy and. fast 
— almost automatic in operation from 
initial grading of grain to final sacking 
of flour. 

But many mill owners are losing out 
on the many advantages of modern 
equipment — by still coasting along 
with inefficient, outmoded equipment. 

These operators feel their equipment 
is doing a “satisfactory” job. But actually 
their profits are being cut because of low 

capacity and high cost of maintenance. 


Allis-Chalmers offers a complete line 
of flour mill equipment that thats up-to- 





the-minute in sanitary, functional de- 
sign — engineered for peak efficiency. 

Illustrated here, for example, is a bank 
of streamlined all-metal Allis-Chalmers 


ALLIS-CHALMERS 


friction bearings; smooth, positive air 
control. 

Get the full story on how modern 
A-C equipment can lead to bigger mill- 
ing profits! Contact our nearby A-C 
sales office or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin, Ast 
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0.025% finished bait. Copies of the 
booklet are available by addressing 
a request to the company at 50 
Church St., New York 7, N.Y., or 735 
Division St., Chicago 10, Ill. 

Following are some questions and 
answers about warfarin, prepared by 
Arthur Trowell, Inc., of Madison, 
Wis.: 

Q. Do rats become shy and sus- 
picious of warfarin bait? 

A. No bait shyness develops when 
warfarin is used. 

Q. Can warfarin products be pur- 
chased at feed stores, drug stores and 
other similar outlets? 

A. They are generally available at 
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all of these outlets under various 
trade names and with a notation on 
each label that the product contains 
warfarin. 

Q. Can warfarin be used in cold 
weather? 

A. Yes. Mixed in dry cereal-type 
baits, warfarin is as effective in cold 
as warm weather. Baits never freeze 
up. 

Q. Will warfarin harm humans if 
contacted externally or taken inter- 
nally? 

A. Normally there is no harm in 
external contact, but care should be 
taken in handling it beecause of the 
remote possibility of allergic reac- 
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tions. Sufficiently large concentra- 
tions taken internally over a rela- 
tively long period of time could cause 
ill effects, but there is little possi- 
bility that this will happen. 

Q. What dosage is necessary to kill 
rats and mice? 

A. The dosage varies. Properly 
mixed bait containing 0.025% war- 
farin should be made available until 
feeding stops. After that, a few per- 
manent stations should be kept to 
control newcomers. 

Q. If farm animals should eat dead 
rats killed by warfarin, how would 
it affect them? 


A. The eating of several dead rats, 


‘pay pust CONTROL EquiPMENT 
these SEPEral mills plants 


eee IN 


Over a quarter of a century ago, the DAY Company began doing 
work for Washburn-Crosby Company, one of the predecessor com- 
panies of General Mills. During the years that followed, as this pro- 
gressive milling firm continued to grow, DAY has been privileged 


to serve them on many occasions. 


Today, General Mills operates scores of mills which can produce 
over 145,000 cwt. of flour per day, plus a wide variety of cereals, 
feeds and chemicals in vast quantities. DAY dust control equipment 
has been supplied in several of these mills, the locations of which 
are indicated in the column at the right. 


LEADING COMPANIES RELY ON DAY 


Records show that many of the nation’s leading millers depend upon DAY. 
According to a national survey, DAY dust control equipment is the pre- 
dominant choice of mills and elevators both large and small. DAY leads its 
nearest competitor in the field of dust control by a margin of 10 to 1. 


DAY EXPERIENCE CAN SOLVE YOUR 
DUST CONTROL PROBLEMS 


This achievement record, plus the experience gained by The DAY Com- 
pany in engineering, manufacturing and installing dust control systems 
for mills and elevators since 1881 is of great importance to you. It means 
that when you call upon DAY, you benefit from their-70 years experience. 
No other dust control manufacturer can even approach DAY’s accumulated 
knowledge in this specialized field. Regardless of your dust problems, 
DAY can provide an effective and economical solution. For engineering 
assistance and cost estimates, Write-to-DAY. 


\uurs 
\ fy, 


822 3rd Ave. N. E 
CA DA: P. O. Box 
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Minneapolis, Minn. 
Kansas City, Mo. 
Louisville, Ky. 
Rossford, O. 
Belmond, lowa 
Wichita Falls, Texas 
Wichita, Kans. 
Great Falls, Mont. 
Buffalo, N. Y. 
Chicago, Ill. 
Amarillo, Texas 
Oklahoma City, Okla. 
Keokuk, lowa 
Johnson City, Tenn. 
Vallejo, Calif. 

El Reno, Okla. 

Lodi, Calif. 


Minneapolis 13, Minn. 
7OE, Ft. William, Ont. 


ynd Welland, Ontario 
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whether poisoned by warfarin bait 
or killed. in some other manner, may 
sicken or even kill a dog, cat or hog. 
Other animals are susceptible in vary- 
ing degrees. For protection against 
possible harm, every effort should 
be made to prevent the eating of dead 
or dying rats. 

Q. How does warfarin affect rats? 

A. Warfarin reduces the normal 
clotting ability of the blood and 
causes the rodents to die of internal 
hemorrhage. 

Q. Does it affect mice in the same 
manner? 

A. Mice are similarly affected, but 
it may take a slightly longer baiting 
period to control them. 

Q. Does warfarin kill rats and mice 
immediately? 

A. No. Warfarin bait must be eaten 
over a period of days, usually 5 to 14, 

Q. Will warfarin kill livestock and 
poultry? 

Q. If humans consume 
what should be done? 

A. Instructions are on all labels of 
warfarinized poisons. First, call a 
joctor. Treatment of a patient in se- 
rious condition includes transfusions 
with whole blood and intravenous and 
oral administration of vitamin K 
preparations as in the case of hemor- 
rhage caused by overdoses of Dicu- 
marol (R). 

Q. Has warfarin been used by any 
governmental agencies? 

A. The U.S. Fish & Wildlife Service, 
the U.S. Public Health Service and 
the U.S. Department of Agriculture, 
which has registered warfarin and 
permitted its sale, have used warfar- 
in. In addition, it has been used by 
many city and state health depart- 
ments, county agents, pest control 
operators and others. 

Q. Is it advisable to use warfarin 
mixed with any other rat and mouse 
killers? 

4. No. This practice should not be 
followed because it destroys one of 
warfarin’s great advantages the 
complete lack of “bait shyness.” 

Q. Is there any special odor problem 
with rats and mice killed by war- 
farin? 

A. In certain instances there may 
be a noticeable odor, since most of 
the rodents die where they live. The 
problem is of a very temporary na- 
ture, however. Odor from warfarin- 
killed rats has brought relatively 
few complaints. 

Q. Where should the bait be placed? 

A. In shallow containers along rat 
runways behind protecting boards or 
in specially constructed bait boxes. 

Q. Does warfarin require pre-bait- 
ing? 

A. No. Pre-baiting is not necessary. 
Warfarin baits are readily consumed 
and it has successfully controlled 
many infestations which defied con- 
trol by other poisons because of “bait 
shyness.” 

Q. How is warfarin used in bait? 

A. Warfarin concentrate, a dry 
powder, is usually mixed with cereal 
grain such as fresh ground yellow 
corn, household corn meal, rolled or 
ground oats. Ready-mixed warfarin 
baits are also available. 

Q. How successful is warfarin bait 
in killing rats? 

A. Warfarin bait has never failed 
to kill rats whenever it has been tak- 
en in sufficient quantity. It is impor- 
tant, therefore, that the bait mixture 
be highly acceptable to the rats. 


warfarin, 
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We make ALL kinds. Specialize in “*Ready Dressed” 
cogs which are READY TO RUN the moment 
driven and keyed. Write for circular “DW” 
and instruction sheets free. 
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EDITOR’S NOTE: The following 
article was first published in this 
journal as one in the “Chemistry for 
Millers” series, written by the late 
Dr. C. O. Swanson. It is being re- 
printed at this time because of the 
large amount of rain which fell over 
the Southwest during the 1951 har- 
vest season. In it Dr. Swanson dis- 
cusses the effect of rain on the mill- 
ing and baking qualities of the flours 
milled from wheat subjected to ex- 
cess moisture. 

¥ ¥ 


HE 1941 harvest season was 
comparatively free from rains 


during the first part, but the 
latter part was unusually wet in the 
main wheat belt of Kansas. These 
climatic conditions afforded an op- 
portunity to obtain wheat samples 
which had not been wetted, or only 
slightly wetted, by rain and also sam- 
ples which had been exposed to con- 
siderable rain, giving the wheat the 
familiar bleached appearance. The 
former will be designated as non- 
weathered and the latter as weath- 
ered. 

Farmers and millers were solicited 
for one sample of each kind. The re- 
quest was made that the non-weath- 
ered samples should be from wheat 
harvested early and so had not been 
exposed to very much rain, and also 
that the weathered sample should be 
from wheat harvested late and thus 
had been exposed to considerable 
rain with consequent bleaching and 
lowering of test weight. A fine re- 
sponse was received and in testing 
the samples they were classed ac- 
cording to the information furnished 
by the sender. 

It was realized that in samples ob- 
tained from such varying sources, 
there were many other factors other 
than wetting by rains which influ- 
enced the measures for quality. How- 
ever, these samples represent what 
may appear on the market during 
wet and dry harvest seasons. 


Preparation of the Samples 


The samples as submitted were 
first passed through the laboratory 
wheat cleaner, The figures for test 
weight, obtained by the official meth- 
od, together with small samples were 
submitted for grading to Martin 
Schuler of the Kansas City grain in- 
spection office. The flour yields were 
obtained by milling the wheat on a 
Buhler experimental mill and the in- 
ternal texture counts were made on 
cut sections obtained by means of a 
barley kernel cutter. These data on 
representative samples are given in 
Tables 1 and 2. The complete data 
have been reported by Swanson 
(1943). The samples represented in 
Tables 1 and 2 were selected to in- 
clude the whole range of test weights 
which occurred both in the non- 
weathered and in the weathered 
group as classified by the donors of 
the samples. Most of the samples 
submitted showed very little or no 
damage. 
Test Weight, Grade and Flour Yield 
In the non-weathered group of 
samples (Table 1) the average test 
weight was 60.4 Ib. with a range 
from 64.1 lb. to 57.7, a spread of 
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For All Roll Corrugating 
Economical Increased Outpu* 
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The Effect of Rains on Mature Wheat 


lb. For the weathered group 
2 average was 56.5 Ib., or nearly 
4 lb. lower than for the non-weath- 
ered and the range from 60 to 54.8, 
a spread of 5.2 lb. Thus there were 
factors other than weathering, such 
as kernel shape and size, which influ- 
enced the test weight and these were 
as pronounced among the non-weath- 
ered, as well as the weathered sam- 
ples. However, the consistently low- 


er level of test weights among the 
weathered as compared with the non- 
weathered samples, shows the effects 
of wetting before cutting. The weath- 
ered sample from McPherson which 
had a test weight of 60 Ib. would ap- 
pear to have suffered little change 
from wetting but as there were sev- 
eral samples among the non-weiuth- 
ered groups which had test weights 
of 64 Ib., this particular sample may 
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have been reduced in test weight 
several pounds. 

The percentages for external vitre- 
ousness and internal textures in Table 
2 show clearly the effects of wetting. 
The average percentage of the inter- 
nal vitreous texture for the non- 
weathered was approximately three 
times as large as for the weathered, 
and the average of the mealy ker- 
nels in the weathered samples was 
approximately six times as large as 
in the non-weathered samples. For 
some individual samples the spread 
is even greater, meaning that the 





Naturally you want your self-rising 
flour to keep well. You want it to bake 
even better than the quality of the flour 
warrants, if that’s possible. And you 
want the oven products to have the 
natural, wholesome, good flavor you’ve 
milled into the flour itself. 

This being the case, you'll be guided 
by Victor’s 54 years of experience in 
developing leavening ingredients for 


m 


® 


self-rising flour. You'll pay special at- 
tention to V-90 . . . the ideal leavening 
with the long life. You’ll look at V-90’s 
record of 12 years of making any self- 
rising flour keep longer and bake better. 
You'll remember that V-90 is the ideal 
leavening that improves the flavor of 
oven products. Then you'll find that 
practically all of the self-rising flour 
made, contains V-90 and you'll say... 
““V-90 is for me!”’ That makes sense! 


VICTOR CHEMICAL WORKS 


141 West Jackson Bivd. ° 


Chicago 4, IMinois 
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wetting by rains was in such amounts 
that not only the bran coat had been 
affected, but large enough to cause 
swelling of the endosperm. Such 
swelling disturbs the internal com- 
pact arrangement in the vitreous ker- 
nels. Then after the water has 
escaped by evaporation vacuoles are 
left which influence the manner of 
light reflection and thus give the 
mealy appearance similar to what 
is obtained from white ice. The for- 
mation of these vacuoles decreases the 
specific gravity and hence the test 
weight. There are thus two factors 
which cause decrease in test weight: 
roughening of the bran coat and in- 
ternal swelling of the endosperm. 
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The important fact is that the 
changes as a result of wetting (Ta- 
bles 1 and 2) did not decrease the 
flour yield. The ash percentages 
show that the milling process was 
fairly uniform. The flour yields were 
generally as large from the low as 
from the high test weight samples 
for both the non-weathered and the 
weathered. The wetting which de- 
creased the percentages of vitreous- 
ness as well as increased the inter- 
nal mealiness had no effect on milling 
yield, mainly because (as has been 
shown in previous articles) flour 
yield is computed on the weight ba- 
sis and not on the weight required 
to fill a fixed volume. Decrease in 


flour vield should not be expected 
since there was no loss of material 
when the internal compact vitreous 
structure was disturbed so as to give 
a mealy or chalky appearance. 

Low test weight of wheat caused 
by wetting is in a different category 
from low test weight due to large 
proportion of fibrous material in bran 
covering or to small kernel diameters 
in relation to kernel lengths. Such 
kernel structures indicate a lower 
percentage of endosperm with conse- 
quent less flour yield. 

The groupings of the data in Ta- 
ble 3 are based on the figures from 
the complete report (Swanson, 1943). 
They show the maxima and minima, 





Years of experience have taught countless mill 
operators to rely on AEno Liguy HCN, Fumigant 
for plant-wide pest control. When properly 
applied by an Industrial Fumigation Engineer, 
Ligu HCN destroys insects, insect eggs and 


rodents—no matter how inaccessible their hiding 


places may be. 


Ligum HCN is harmless to grain and flour 


stocks, and after proper aeration it leaves no taste 


of flour. 


or odor and does not affect the baking qualities 


If you do not know of an Industrial Fumigation 
Engineer serving your locality, just write us for 
the name of one near you. 
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Cyanocas A-Dust...destroys rodents outdoors. 
Write for fully descriptive literature. 
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Table 1— Grading, Test Weights, Flour 
Yield and Ash of Nonweathered and 
Weathe ies 


Nonweathered 
Test 
weight 

b. 


Origin of 
samples 
County— 
Marion 
Ellis 
Ellsworth .. 
Barton 
Russel 
Saline 
Saline 
Harvey 
Stafford 
Average 


Grade 
1 DHW 


1DHW 
1DHW 


3 DHW 
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Table 2—External and Internal Textures 
of Nonweathered and Weathered 
Samples 
Nonweathered 

Internal textures 
Origin of Ext. 
samples Grade vitr 
County— Se G 
Marion . 1DHW 0 
Ellis 1 DHW ‘ 0 
Ellsworth . 1 DHW 9 § 0 
Barton 1HW 3 9 
Russel ... 1HW 55 15 
3 
3 


Vitr. vitr. Mealy 
% 


Saline .... 2HW 5 § 10 
Saline ° 2 DHW 82 9 4 
Harvey ... DHW 6 2 
Stafford DHW 

Average... 


~aorene sa wwoor 


McPherson. 
Russel . 
Marion 
Barton 
Cheyenne . 3 
Reno 4 
Ford 
Average... 


within each numerical grade, of: 
ternal vitreousness; damage; 
weight, internal textures such as vit- 
reous, semi-vitreous and mealy; flour 
yield and ash. It should be noted 
that the spread in maxima and min- 
ima of flour yield and ash was es- 
sentially the same for the different 
grades. As much flour with the same 
ash was obtained from lower as from 
the higher grades. 

Mixograms were made from all the 
flours milled from these wheat sam- 
ples. Characteristics of mixogram 
patterns are determined mostly by 
variety and protein content. Great 
variations were observed in the pat- 
terns obtained, indicating that nu- 
merous varieties as well as different 
protein levels were represented. 
However, with only a few exceptions, 
the pair of mixograms obtained from 
the weathered and non-weathered 
wheats, as classed by the donors, 
indicated that both were of the same 
variety. Accordingly, it was possible 
to make comparisons to show the 
effect of weathering on the mixing 
characteristics. The general effect 
of weathering was to increase the 
time of dough development or the 
time in minutes and fractions from 
the moment the pen starts to rise 
until the peak is reached. This is 
considered to be the point at which 
maximum mechanical dough develop- 
ment has taken place. The heights 
of the mixograms were as a rule less 
for the weathered than for the non- 
weathered. The general effect of 
weathering on the mixogram charac- 
teristics has been found in numer- 
ous experiments to be like those 
which result from aging. This proc- 
ess at first causes the well-known 
improvement in baking properties of 
new wheat. The same process, if car- 
ried too far, will result in deteriora- 
tion such as is found in old wheat or 
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VITAMIN FEED 








OTHER STERWIN PRODUCTS 


FOR THE FEED INDUSTRY 
TRIDEE® —Brand of Vitamin D3 derived from 7-de- 
hydrocholesterol. Supplied in vegetable oil, water 
dispersible carrier or free-flowing powder form. An 
essential for all types of poultry. Promotes normal 
growth, good bone structure, high egg production, 
strong shells and good hatchability. 

RIBOFLAVIN ENRICHMENT MIXTURE—A free- 
flowing, uniform and stable concentrate that pro- 
motes growth, hotchability and egg production. 
NIACIN CHOLINE CHLORIDE 
CALCIUM PANTOTHENATE 
RIBOFLAVIN THIAMINE 
PYRIDOXINE HYDROCHLORIDE 
ASCORBIC ACID AMINO ACIDS 


FOR THE MILLING INDUSTRY 
VEXTRAM®—The Original starch base, low ash, 
free-flowing Flour-Enrichment Mixture. 

OXYLITE® —A highly efficient and economical flour- 
bleaching agent. 
STERWIN'S BROMATE MIX—A free-flowing ma- 


turing agent that is easy to handle and blend with 
flour. 








ENTRATES 


to fit your feed requirements! 


STERWIN recognizes that many factors influence 
the vitamin requirements of any feed—the com- 
position of the feedstuffs, seasonal and geographic 
conditions, and the purposes for which the poultry 
or other animals are to be fed. 

Therefore, to meet the individual requirements of 
every feed manufacturer, Sterwin is supplying “‘cus- 
tom-blended” Vitamin Feed Concentrates with any 
desired combination of Riboflavin, Calcium Pantoth- 
enate, Niacin, Choline Chloride and other vitamins. 
Call the Sterwin Technically-Trained Representa- 
tive in your area today. Let him help you “custom- 
blend” your feeds with Sterwin Vitamin Feed Con- 
centrates. Or write direct to: 


Stern Chemialt.. 


Subsidiary of Sterling Drug Inc. 
1450 BROADWAY, NEW YORK 18, N.Y. 


BRANCH OFFICES: Atlanta, B« 
Buffalo, Chicago, Dallas 
City (Mo.), Los Angel: 
apolis, Portland (Or: 


Distributor of the products ormerty sold by Speciai-Markets-industria! Division of Winthrop-Stearns Inc, and Vanilin Division of General Drug Company 
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Table 3—Relation of Grain Grades to Test Weights, Internal Texta-es and Flour Yields 


Description Grade 

. LHRW $ 04 
Maximum ... . 5 0 
Minimum 

2HRW 29 
3.5 
Minimum 28. 

Average so». SHRW - 35 
Maximum ...... J 3.3 
Minimum 

Average y ‘ 0.47 
Maximum ...... 5.3 
Minimum 


Vitr. Damage 


Internal texture 

Test Semi 

weight Vitr itr 
b 
61.5 
64.8 


Flour 


Mealy yield 





flour. Thus the weathered samples 
had undergone more of the aging 
process than the non-weathered sam- 
ples. 


You could not hope to meet today’s consumer 
demand for fine, white flour with old-time 
water-powered equipment. Yet you know that 
today’s flour unavoidably loses valuable nutri- 
tional benefits in the milling. How sensible it 


Since variety and protein content 
may affect the baking results even 
more than weathering, it was nec- 
essary to select pairs of comparable 


is that you remedy this loss by restoring the 


most important vitamins and minerals through 
the modern, simple process of enrichment. 

For ten years now you have helped the na- 
tion’s health through enrichment. And because 
of its great value, enrichment of patent flour 
and white bread has been supported by legisla- 
tion in the majority of States and Territories 


samples, one of which represented 
weathered and the other non-weath- 
ered wheat. The mixogram patterns, 
as well as the protein content, 
served as the basis of selection and 
14 pairs were thus obtained. 

The baking formula was: 

Flour 100 ¢ 
Yeast 2 
Milk solids 4g 
Salt .... -158 


Sugar . 6. 
Bromate 3me 
Water according to 

absorption 

The loaves obtained were meas- 
ured for volume and judged on tex- 
ture of grain and crumb color. The 
latter two characteristics did not 
show any differentiation between 
non-weathered and weathered sam- 
ples. The average of the loaf volumes 


through the work of physicians, nutrition ex- 
perts, the consuming public, bakers, and millers. 

Be proud that you serve the public health so 
well. By keeping faith with nature you make 
good foods better! 


TODAY'S “BATTLE OF BATAAN” 


Vitamin-fortified white rice is saving thousands of lives 
in winning the battle against beri-beri disease and death 
in the Philippines. This important work proves again 
the value of enrichment. When you enrich you can say: 
“Look at the benefits to health my products supply.” 

For the fascinating story of the Bataan health project 
in detail, write today to the Vitamin Division. 


VITAMIN DIVISION « HOFFMANN-LA ROCHE INC, + NUTLEY 10,N. J 


n Canada: Hoff nann-la Roche, itd., Montreal, Que 


Keeping feth wih nlusre 
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Table 4—Maltose Values in Relation to 
Weathering and Vitrcousness 
No. of Maltose, milligrams 
samples Max Mi Aver. 


Sample 
group 
Nonweathered 
Millers . 7 247 138 168 
Farmers 26 292 104 193 
Weathered 
Millers . 7 26 116 155 
Farmers K 347 88 182 
Vitreous 
100 % ‘ 292 195 246 
75 to 100% 3: 9 B 189 
50 to 74% ' 347 35 191 
25 to 49% 5 17 154 
0 to 24% és i 24 8s 163 


Table 5—Effects of Amounts of Rainfall on 
Test Weights and Flour Yields 
7—Total— 
Place rainfall Test 
grown No. In wt 
1 


Flour 
yield 


Manhattan 
Thayer 
Hays 
Hutchinson 
Columbus 
Kingman 
Tribune 
Meade 
Colby : 
Garden Ci 
Dodge City 


as obtained from the 14 non-weath- 
ered samples was 796 cc as compared 
with 822 cc for the weathered group. 
This was not due to higher maltose 
values since the average maltose val- 
ue for the non-weathered samples 
was 172 and for the weathered 177, 
an insignificant difference. 

As protein content may have even 
a greater effect on loaf volume than 
weathering, it was: desirable to re- 
duce to a uniform basis by deter- 
min‘ng the “protein factor.” This 
factor is obtained by dividing the 
loaf volume by the protein percent- 
age to get volume per unit of pro- 
tein. 

In all cases but two, the loaf vol- 
umes were larger from the weath- 
ered than from the non-weathered 
samples. In pair 14 the difference is 
not significant. In pair No. 7 the cor- 
rected loaf volume from the non- 
weathered sample was 647 cc and of 
the weathered 554 cc, showing a sig- 
nificant exception to all the others. 
The protein percentages of the 
wheats in this pair were: weathered 
16.7 and non-weathered, 15.6; the 
maltose values were: weathered, 151; 
and non-weathered, 154. Hence, neith- 
er protein nor maltose was the de- 
termining factor. The explanation for 
this exception was furnished by the 
mixogram patterns. The non-weath- 
ered sample had a pattern like Tur- 
key or Blackhull, while the weath- 
ered was typically Chiefkan which 
as a rule produces lower loaf volumes 
than Turkey or Blackhull. 


Effect on Maltose Values 

A study was also made of the mal- 
tose values in the flours in relation 
to weathering and vitreousness. The 
data obtained are given in Table 4. 
These data show clearly that the 
process of weathering as a result of 
exposure to rain did not increase the 
maltose values. The data also indi- 
cate that the maltose values in the 
flour from vitreous kernels average 
higher than in those kernels which 
are less vitreous or more mealy. The 
more vitreous kernels were evidently 
from those which had had none or 
less wetting than those which were 
less vitreous or more mealy. Since 
the highly vitreous and non-weath- 
ered samples may have higher mal- 
tose values than the more mealy and 
weathered, the weathering process it- 
self was of little influence in chang- 
ing the maltose values. It was shown 
by Swanson (1935) that the moisture 
content must be increased to 27 to 
30% and retained for 48 to 72 hours 
before the diastatic enzymes are no- 
tably activated. This amount of 
moisture was evidently not absorbed 
from rain and retained long enough 
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while the wheat stood in the field. 

June, 1942, was unusually wet in 
several localities in much of the main 
wheat belt of Kansas. Some locali- 
ties had above average rainfall, and 
still others medium rainfall. This 
presented an opportunity to observe 
the effects of amounts of rainfall be- 
tween heading and cutting on Black- 
hull, Chiefkan and Tenmarq grown 
in various localities (Swanson, 1944). 
The samples and much of, the data 
were obtained from work done on a 
joint experiment station project de- 
signed to study the influence of en- 
vironment on wheat varieties. 

The data in Table 5 are from Ten- 
marg and were similar to the results 
from the other two varieties. The 
three groupings were made on the 
amount of rainfall rather than the 
number of rains. The upper group 
had about three times the average 
rainfall for June, the middle group 
about one half the above average. In 
the lower group, Dodge City had a 
little less than average while Colby 
had about one half above average and 
Garden City only a little above av- 
erage 

Unfortunately the 
weight that 


figures on test 
would have been ob- 
tained in the absence of rain could 
not be known. Comparisons can 
therefore be made only on what is 
usually obtained. The lowest test 
weight, that from Dodge City, was 
evidently due to a shriveled condi- 
tion caused by lack of moisture in the 
soil. This is reflected in the lowest 
flour yield with a high ash content. 
From the other stations the test 
weights do not range lower in the 
samples when the rainfall was high- 
compared with the stations 
which had much smaller rainfall. It 
has been found in several experi- 
ments that the duration of the time 
of raining as well as the time of day 
is as important in affecting the test 
weight and texture as the amount of 
rain or even more so. Thus a slow 
small drizzling rain in the night may 
have a greater effect than a heavy 
rain in the day followed by sun- 
shine. It is the amount of water ac- 
tually absorbed by the kernels which 
causes the changes. 


est as 
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———SREAD |S THE STAFF OF LiFE—— 


Western Condensing 
Announces Results 
of Whey Experiments 


APPLETON, WIS.—The Western 
Condensing Co. here has announced 
that tests recently completed in its 
baking laboratories “demonstrate the 
value of sweet whey as a constituent 
in dairy ingredients for baked goods.” 
The tests were undertaken to provide 
information regarding the role played 
by whey solids in improving the 
keep'ng qualities of bread 

Western Condensing reports that 
results indicate that the blend re- 
tards the rate of staling. 
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Tips for Tinsmiths 


How to Do a Soldering Job 


tinned iron, tinning of it may be 

considered needless. However, I 
believe it is generally best to follow 
a definite procedure which you know 
—not just hope—will give good re- 
sults. Smear the cleaned surfaces of 
the joint and its immediate surround- 


I F material to be soldered is bright 


ings with paste, or brush on the flux 
if it is a liquid, so that the area is 
well covered. Use too much rather 
than too little. Flux is cheaper than 
a defective job. (Incidentally, don’t 
use your finger to apply flux if it is 
corrosive, or you'll probably rezret 
it later.) Now take the bit, sufficiently 


lla 





EDITOR'S NOTE: Following is the 
second and final article dealing with 
soldering different metals. The first 
article was published in the July issue 
of this journal. 





heated to insure its tinning and the 
clinging solder being thoroughly mol- 
ten, but not “burnt.” Apply more sol- 
der to it, and work the bit to and 
fro over the fluxed area, melting sol- 
der against the bit as you proceed. 
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RECENT anergy FROM THE A&S$ PACKAGING LABORATORY 
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ee of Aas bags 

com your handling costs, minimize 

storage space. 

STA-STAK BAG 

Creped outer wall takes skid and 

slip out of stacking. Greater resiliency, 

easier handling. 

SHUR-CLOSE 

Ingenious bag valve assures less dust 

when packing—less sifting when 

packed — prevents waste. 

PLASTO-PAK BAGS 

a cc Se lined, moisture - proof 


protection for 
with exclusive “Blectro-Seal” bottom 
closure. 





SUPER GLOSS FLOUR BAG @ 
Toughest of flour bags is bright white 
with brilliant inks to provide sparkling, 
appealing shelf packages. 
ARK-TONE PRINTING @ 
Sharp, clear color process 
perfect reproduction and 





HI-TONE PRINTING @ 


Strong, deep colors for sugar, salt, 

rice and similar bags. 
PRESSUR-PAK BALE @ 

Bags are packed under pressure. Saves 

50% of customers’ space allotted to 

storage. 








CANAJOHARIE 


WELLSBURG, W. VA 


ARRKELL and SMITHSS 


MOBILE, ALA 


@ A&S Multiwall bags stand up under all 

kinds of shipping and storing abuse, because 
every ply is made of No. 1 specification kraft, 
and every bag must pass the rigid A&S spot 
inspections. 
A&S Maultiwalls stand out because they are 
printed on modern 4-color presses that reproduce 
a bag design in eye-arresting colors unsurpassed 
in commercial bag printing. Why not have our 
A&S packaging specialists analyze your pack- 
ages? These men know how to build impact into 
the flat exterior of what could otherwise be a 
dull and unimaginative package. This combina- 
tion of unusual design and faultless printing is 
yours at no extra cost. 
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OVERLOADED? 


IF YOUR LABORATORY 
IS SWAMPED, WE CAN HELP 


At harvest time, or whenever overloads swamp your labo- 
ratory, think of us. Add us to your organization until the 
job is done. No need to overwork your chemists or let rou- 
tine pile up. We can relieve the pressure by running those 
extra vitamin tests, sanitation samples, new feed analysis, 
wheat quality tests and the like. Microscopic studies are a 
specialty with us. Our service is economical. 


4a 8 (W. 9th St., KANSAS CITY, MISSOURI 
A RECOGNIZED REFEREE LABORATORY 


Write for 
full particulars 





TRIPETTE & RENAUD Fils 


The solder will flow easily and even- 
ly, and form a coating over the parts 
to be joined. 

If the job is a long sheet metal seam 
or overlap joint there may be a risk 
that, if soldered from end to end in 
the usual way, the heat expansion 
will cause the joint to assume a wavy 
or warped appearance. To avoid this, 
apply the hot bit momentarily to the 
joint at intervals of a few inches so 
as to melt the tinning and thus “tack” 
the edges temporarily in place till 
you have gone over the job finally. 

The same method may be used in 
putting a patch on a bucket, for in- 
stance. For a small leak, a drop of 
solder over the pinhole is generally 
quite sufficient to seal it properly. 
Finally, do not give the joint the 
chance of shifting till it has set. On 
some jobs it may be necessary to use 
C-clamps, wire or rivets to make 
sure it won’t shift. 


Do Not Overheat Bit 


The bit should never be overheated 
to the point where it glows faintly 
red, otherwise the tinning will be 
oxidized, and retinning must be re- 
sorted to. If too cool, the solder on 
it will not remain sufficiently liquid 
to maintain a good heat transmitting 
area. When, however, the previous 
applications of the bit have left a 
rough surface, a somewhat cooler bit 
may be advantageously used to finish 
off the irregularities. 

Since wide areas of sheet metal are 
apt to cool off the bit too rapidly for 
satisfactory work, auxiliary heating 
of the surrounding area by a torch 
flame may often prove very helpful; 
but care should be taken that the 
flame is adjusted so that it is light 
blue. 

If work must be done in the open 
air or in a draft, and the bits must 
be heated by a torch, an excellent 
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“stove” may be constructed with four 
bricks laid on each other in the form 
of an E without the center line of 
the letter; a couple more bricks laid 
on top of them to form a roof; and 
two more to close the open end. The 
open end of the E is of course faced 
away from the wind. If a ladle or 
pot is used, a generous coating of 
flux or carbon dust floated on top of 
the molten metal will help the latter 
to retain its heat and to stop oxida- 
tion. 


Use the Correct Flux 

Since, as we have seen, it is neces- 
sary for the solder or spelter used to 
have some affinity with the materials 
of the joint, it is evident that one 
kind of alloy will not do for every 
job. Besides this, it is advisable to 
use the lowest cost material, which 
will be perfectly satisfactory. Solders 
containing a high percentage of tin 
are stronger and in some ways easier 
to manipulate than those largely of 
lead; but if the job will be amply 
strong and satisfactory with low-tin 
solder, why use the much more costly 
high-tin material? A rough-and-ready 
test for high-tin solder is to bend the 
stick or bar while holding it close to 
the ear. Tin, being hard and crystal- 
line, a slight squeaking sound can be 
heard when this is done. Tinsmiths 
call it “the cry of the tin.” 

Hard-soldering alloys have much 
higher melting points—in fact, it is 
generally necessary to bring both 
work and solder to a red heat after 
fluxing. The same is true of brazing 
spelter. The nature of the flux 
varies with the kind of metal, its 
melting point, the nature of the joint 
surfaces; and the heat to which the 
joint is exposed in use. For some low- 
melting solders even tallow is ade- 
quate. For most of them, rosin, sal 
ammoniac or killed spirits are advised. 


Sailly-Saillisel & Paris, France 
birthplace of world-famous 


“SHUTTLE BRAND” SILK BOLTING CLOTH 


OUTSTANDING FOR ITS UNIFORMITY, DURABILITY, TENSILE STRENGTH 


For reliable results in your bolting operations insist on this 
Trade Mark 


Importers 
F. H. PAUL & STEIN BROS., Inc. 
100 Gold St. New York 7, N. Y. 


Distributors 

The J. K. HOWIE CO. 
20 Flour Exchange 

Minneapolis 15, Minn. 


H. C. PURVINE 
510 Shelby Building 
Bristol, Tenn. 


S. HOWES CO., Inc., 
Silver Creek, N. Y. 


KIPP-KELLY, LTD 
Winnipeg, Canada 
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For hard-soldering and brazing, bor- 
ax is used because it will not disinte- 
grate or burn up at the red heat used, 
and is still liquid enough to flow 
easily into the joint and protect it. 

Occasionally, it is required to use 
a solder of an extremely low melting 
point. In this case, other ingredients 
are mixed with the compound to low- 
er its melting point, while retaining 
enough lead and tin, or at least lead, 
to give the solder characteristics 
needed. 

Such low-melting alloys may be 
used for sealing the heads of fire- 
protection sprinkler heads (although 
the more modern types generally con- 
sist of a fusible link under strain 
from a compression spring). Fusible 
safety plugs for boilers, used to re- 
lease the steam pressure should the 
shell become overheated through in- 
sufficient water, are preferably bought 
from the manufacturer complete. 

An interesting alloy may be made 
by the addition of a small amount of 
antimony to the solder, for inserting 
a wire, etc., in a hole drilled in ma- 
terial which will only tin imperfectly 
—such as a carbon brush to which 
a loose or broken pigtail must be 
secured. This alloy is rather more dif- 
ficult to manipulate than ordinary 
solder, but it has the curious property 
of expanding as it cools, instead of 
contracting, as do practically all other 
metals. As to carbon brushes, it is 
obvious that a much better plan 
than the above makeshift is to carry 
at least one spare set of brushes for 
each motor or generator. But only 
too often they are not in stock when 
they are wanted! 


Soldering Galvanized Iron 

When soldering galvanized iron, tin 
the bit well. For tinning the joint 
surfaces, you will have to use dilute 
hydrochloric acid instead of the usual 
killed spirits, because the latter has 
already taken up all the zinc it can, 
and so can exercise little cleaning ef- 
fect on the zinc coating. Be sure to 
clean off all exposed surfaces of the 
joint especially well, otherwise the 
acid may spread corrosion later on. 

In tinning hardened steel you are 
up against a difficulty. If the steel is 
allowed to get too hot you will “draw 
the temper,” and if you try to retem- 
per it again after soldering, you will 
melt the solder out. So what? Well, 
pure tin melts at 442°, and the tem- 
per of steel begins to draw at about 
460° F. 

All conditions must be as perfect 
as possible for tinning and soldering. 
First, apply dilute sulphuric acid to 
the steel and scratch brush or scrub 
the surface thoroughly till all the 
scale is removed. Wash off the solu- 
tion in water, and then dip the parts 
to be tinned in a solution of one part 
of hydrochloric acid in 20 parts of 
water for a few seconds, and thence 
into a pot or ladle of molten tin. The 
trick is, of course, that the tin must 
be only just at the melting point. If 
you hit it right, you will get a tin 
coating on which to solder without 
affecting the temper of the steel. As 
soon as the tinning is completed, it 
is better to cool off the job in a draft 
or in warm water, to play safe. This 
applies to the average types of steel. 

Certain kinds of “air-hardening” 
steel are not amenable to the treat- 
ment because they have a different 
tempering terry erature range. (If you 
want to play extra safe, you can use 
a ladle containing two parts of lead 
to one of tin, because this melts at 
around 360° instead of 442, so that 
there is less chance of overheating 
the steel.) 

In preparing to tin rusty iron, 
scrape, scratch brush or file off as 
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much of the rust as you can. Then 
remove the rest with a solution of 
sulphuric or hydrochloric acid, com- 
bined with scraping. Then tin the job 
quickly. If you don’t you may find 
that the acid has gone on working, 
and you have a coat of rust worse 
than you started with. Solder in the 
usual soft-solder way. 

In soldering aluminum the main 
trouble is that when heated, it oxi- 
dizes as fast as it is cleaned, and has 
no affinity for the usual soft-solders. 
One method is to use a special solder 
and flux and scrape them continually 
into the surface under a torch flame. 
Another method, which is said to give 
excellent results, and which permits 


the use of ordinary soft-soldering 
methods, is to use a flux containing 
a strong solution of copper sulphate. 
While immersed in this flux, rub both 
surfaces to be joined with an iron 
rod. The chemical action between the 
iron and the copper sulphate wil! 
cause a thin, closely adherent film 
of copper to be deposited on the joint; 
and of course soldering on copper is 
about one of the easiest jobs there is. 

From time to time, motor connect- 
ing cables of flexible extension cords 
break. The handy, but dangerous, 
way to effect a temporary re air is 
to twist the broken ends around each 
other with pliers, and let it go at that. 
The trouble is that they will be for- 
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gotten and left that way after the 
joint is “temporarily” taped up. All 
electrical wire joints should be ex- 
ceptionally well soldered, because not 
only must they be fairly strong 
mechanically but they must also have 
a conductivity through the solder 
joint at least equal to that of the 
copper wire itself; and since lead and 
tin are much poorer conductors of 
electricity than copper, there must 
be plenty of soldered contact area. 
A few haphazard twists of wire are 
very likely to give such conductivity 
—especially if they are not evenly sol- 
dered afterwards. 

First, cut back the insulation far 
enough to leave plenty of room for 





“neachy’ for shortcake 


Light and tender! Appetite-tempt- 
ing appearance! Wonderful texture! 
Those are the qualities your prepared 
mix will deliver if you choose Mon- 
santo Sodium Acid Pyrophosphate 
as your leavening agent. Those are 
the qualities homemakers will admire 
when they use your mix to make 
peach shortcake this fall and for 
strawberry shortcake next summer. 
Such results will bring you repeat 
business. 


Monsanto Sodium Acid Pyrophos- 
phate is derived from Monsanto- 
produced elemental phosphorus of 
better than 99.9% purity. Strict pro- 
duction and laboratory control guard 
quality in every step of manufactur- 
ing this leavening agent. It is easy 
to blend in any standard mixing 
equipment. 

Monsanto Sodium Acid Pyrophos- 
phate, with its uniform, high quality 


and its stability of dough rate of 
reaction, may hold the solution to 
your leavening problem. It may 
pave the way for improving your 
product and sales. 
For detailed information of the use 
of Monsanto Sodium Acid Pyrophos- 
phate for shortcake, doughnuts, 
cakes, biscuits, gingerbread or muf- 
fins, contact the nearest Monsanto 
Sales Office or write MONSANTO 
CHEMICAL COMPANY, Phos- 
phate Division, 1700 South Second 
Street, St. Louis 4, Missouri. 

. . J 
FREE BAKING LABORATORY 
SERVICE — Monsanto has a com- 
plete baking laboratory, with a staff 
of experts, to double-check your 
recipes and to advise on the develop- 
ment of prepared mixes. This confi- 
dential service costs you nothing and 
is available to you at all times. 


MONSANTO PHOSPHATES for 
Mono Calcium Phosphate...Di Cal- 
cium Phosphate. ..Tri Calcium Phos- 
phate...Calcium Pyrophosphate 
...Sodium Acid Pyrophosphate... 
Sodium Acid Pyrophosphate, MD 
Grade (for machine-made cake 

...Sodium Ferric Phos- 


MONSANTO 
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twists, plus enough space so that 
when the hot iron is applied the rub- 
ber will not melt down into the joint 
and make a botch of the job. Clean 
and scrape each wire thus exposed 
until it is bright; then flux and tin 
each thoroughly. A grooved bit is 
handy for average “splices” of this 
kind, as the wires can be twisted 
around in the groove until well tinned, 
and the soldering itself can be more 
readily done. 

Having tinned the wires, twist the 
ends tightly together in the regulation 
manner, and apply the flux—which 
must be of a noncorrosive nature. Lay 
the joint thus formed in the tinned 
groove of the bit, allowing the flux 
to bubbie until the wires are well 
heated and you are satisfied that the 
flux has penetrated every part of the 
job. Next, quickly apply the solder 
on the joint until the groove is flood- 
ed. turning the joint around so that 
every part of it is completely united 
and flooded by the alloy. The instant 
this happens the: appearance is un- 
mistakable, though somewhat hard 
to describe on paper. 

A gentle shake will generally re- 
move any untidy adhering “gobs” of 
solder; or they may be removed with 
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a wiping action from the bit. Always 
wipe off the remaining flux before 
insulating the wires of different polar- 
ity with tape, for flux tends in most 
cases to soften and destroy the tap- 
ing. Make sure, of course, that all 
exposed copper conductors are well 
insulated and covered up to prevent 
leakage of the “juice” where it isn’t 
wanted. 


Hard Soldering and Brazing 

Hard soldering and brazing can be 
done only when both surfaces are 
thoroughly clean. Apply between 
them a thin coating of finely pow- 
dered borax mixed with hard solder, 
or spelter, as the case may be. Clamp 
the parts firmly together, and apply 
the torch until about dull-red hot. 
The moment the alloy “flushes” 
around the joint, remove the flame 
and quickly wipe off any “gobs” of 
drops before it cools past the pasty 
stage. Remove the clamp and, if nec- 
essary, clean up the job with a file 
or a scratchbrush. The methods of 
hard-soldering and brazing are so 
similar that a separate description of 
the latter is hardlly needed. (If you 
find difficulty in getting the solder 
or spelt to “stay put,” as for instance 


on a vertical surface, smear the joint 
with a little soft-soldering paste and 
apply the borax and spelter to this. 
The paste will hold them in place un- 
til the borax liquefies. It will then boil 
out of the joint and burn off as red 
heat approaches.) 

When one or more small objects are 
to be tinned or soldered, they may 
be fluxed and dipped into a ladle of 
molten soft or hard solder, or spelter 


August 14, 1951 


(if brazing is required). Any parts 
which must not be coated with the 
alloy are left unfluxed, or if the metal 
is clean, they can be smeared with 
paint or some other obstructive non- 
tinning material. 

Instances and examples could be 
multiplied almost indefinitely but the 
information given above should be 
helpful to those to whom soldering 
and brazing present difficulties. 





Lubrication of Grain Handling 
and Flour Milling Machinery 


EDITOR’S NOTE: The accompany- 
ing article is an adaptation of the 
text of a booklet, “Lubrication,” pub- 
lished by the Texas Company. It is 
reprinted here with the permission 
of the Texas Company. Copies of the 
booklet are available from the com- 
pany at 135 E. 42nd St., New York 
17, N.Y. 


¥ 


RAIN handling and flour mill- 
(; ing require the moving of 
large quantities of materials 
under conditions which often may de- 


velop problems in lubrication. The 
machinery must run continuously for 
long periods of time. In some north- 
ern areas conveyors in the elevators 
run virtually at atmospheric temper- 
atures for several months during the 
winter. Dust must be removed be- 
cause it can develop an explosion 
hazard. All this means that the ma- 
chinery must operate dependably, 
through effective lubrication. 

Power and its utilization obviously 
is an important item. Lubrication, as 
an adjunct to economical use of pow- 





WE HAVE NO 
INTENTION 
OF BEING 


4/7 
Nosey 
Or anything of the sort, 
but we would like to 


ask you a few questions. 
May we? 


se 


DOES THE MOISTURE TESTER 


YOU ARE NOW USING 


Give accurate direct moisture percent- f 
age readings on a dial instantly, on tem- _ 
pered wheat and other mill products? 


Does it require a separate temperature 


test? 


Get out of adjustment of calibration? ~ 


Does it have to be returned to factory - 


for replacements or repairs? => 
Is it guaranteed for THREE years? 


Prem Soe re Sank enantiets. 


THE UNIVERSAL 
MOISTURE TESTER 


DOES, and consistently. 


THE UNIVERSAL 


requires NO separate temperature 
tests; a built-in thermometer au- 
tomatically indicates temperature. 


THE UNIVERSAL 


CAN’T get out of adjustment of 
calibration, It is self checking. 


THE UNIVERSAL 


involves no maintenance expense. 
Does not have to be returned to 
the factory. 


THE UNIVERSAL 


is fully guaranteed in writing for 
THREE years. 


May we send you literature fully describing the Universal 


loister Tester? Better still, may we send you a Universal Tester 
for a ten-day FREE trial? 


wu 


EQUIPMENT COMPANY 


EVANSTON, ILL. 





from a cost item- 
let ESSMUELLER grind 
and corrugate your rolls! 


And here’s how you profit! 


By having your rolls ground and corrugated 
you increase capacity, improve uniformity, speed 
production and reduce ash content. 

The cost—.0030 to .004 cents per sack of flour 
ground. And your profit in yield alone pays that 


cost! 


For a profit from a cost item try ESSMUELLER 
roll grinding and corrugating. Ship your rolls 


today. 


vee ESS MUELLER C00 


Manufacturers 


yIineers 








1911 Baltimore Ave. 





Jonres-HETTELSATER Construction Co. 
Designers and Builders for Milling Companies 


Kansas Crry 6, Missouri 
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er is equally as important. Since 
grain elevator equipment operates 
without the benefit of any heat, spe- 
cial consideration must be given to 
keeping lubricant “drag’’ at a mini- 
mum by using carefully selected oils 
and greases. A surprising amount of 
power can be lost in turning cold 
conveyor troughing rolls and return 
idlers, as hundreds of these are 
required for the long belts which 
are used. 

The popularity of the motor driven 
conveyor has been impelled by the ap- 
plicability of the unit type of drive. 
Motors also drive the blewers, and 
exhausters for creating vacuum up 
to 8 in. when grain is to be removed 
from holds of ships by suction. Induc- 
tion type motors are used for such 
drives to reduce the possibility of 
arcing and dust explosion. The eleva- 
tor people, however, do not rely en- 
tirely upon this precaution; they also 
provide means to prevent dust accu- 
mulation by installing suction dust- 
gathering devices located at strate- 
gic points with respect to the con- 
veyor belts 

Anti-friction bearings and unit type 
of reduction gear drives are well 
adapted to grain handling service. 
Safety of personnel is decidedly af- 
fected by their usage, inasmuch as 
their location in certain parts of 
the elevator may often be hazardous, 
even for re-lubrication, not to men- 
tion repair. The use of equipment 
which will reduce the necessity for 
frequent re-lubrication and lengthen 
the machine’s useful life is there- 
fore of material advantage. 

Prevention of dust accumulation 
benefits lubrication in that possibili- 
ty of contamination of bearing, gear 
and chain lubricants is reduced, thus 
enabling them to more effectively 
perform their intended functions. Re- 
duced maintenance and replacement 
costs and marked increase in power 
economies follow especially when 
properly designed sealed housings for 
bearings, chains, and reduction gears 
are provided. 


Temperature Must be Controlled 

Temperature control is essential 
in the handling of grain and finely 
ground cereal flours especially when 
the former may be damp and apt to 
develop chemical action, which will 
cause rise in temperature. Between 
individual particles this is not 
serious but the cumulative effect of 
millions of such particles packed in 
close contact must be considered. For 
this reason, great care is taken to 
control bin temperatures, by blasts 
of cold air. This also prevents pre- 
mature fermentation of grain which 
might otherwise occur under high 
temperatures, and decreases the pos- 
sibility of dust explosions, which have 
a direct relation to temperature and 
the dust content of the air. 

The requirement of large quantities 
of air for the movement of grain or 
for the elimination of dust, creates 
the need for high capacity fans and 
blowers. The importance of these 
units necessitates faultless design and 
effective lubrication to insure con- 
tinuous operation. 

Grain Conveyors 

Grain conveyors are built for en- 
durance and hard service. Several 
types are used, i.e., the screw, ribbon, 
bucket or belt design. 

The screw type, which 


GRAIN- FLOUR- FEED 


is essen- 
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tially a stamped or rolled steel spiral, 
secured by lugs or welded to a pipe 
shaft, and the ribbon conveyor which 
consists of a ribbon flight similarly 
secured to the shaft with an open 
space between the ribbon and shaft, 
are subject probably to the most 
severe service. 

The screw is designed for horizon- 
tal moving of dry materials or on 
inclines up to 15°, with reduced ca- 
pacity. It is constructed to revolve 
in a box of steel, wood, cast-iron or 
concrete, according to the nature of 
the materials to be handled. The 
screw shaft normally is carried by 
plain bearings which are grease lubri- 
cated. 


The bucket conveyor is the prin- 
cipal elevating medium in the han- 
dling of grain, by means of bucket- 
shaped receptacles. It can be con- 
structed for vertical as well as hori- 
zontal service. Constructional fea- 
tures vary but the principles are 
similar in all. These conveyors will 
handle practically any material which 
will not. adhere to the containers. A 
bucket conveyor usually consists of a 
belt to which the buckets are at- 
tached. It may be verical or inclined 
and have continuous or non-continu- 
ous buckets. The discharge and in- 
take of such a conveyor will depend 
upon the locality, material to be han- 
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dled, and the general purposes for 
which handling is carried out. 

Belt conveyors involve an endless 
belt of fabric or rubber designed to 
travel over pulleys at the con- 
veyor ends, the loaded section being 
supported on troughing idlers at the 
sides which allow the belt to form 
into a trough. The empty belt is sup- 
ported on straight idlers. Such a 
conveyor will handle any material 
in bulk which will not adhere to it, 
and which can be properly fed there- 
to. Belt conveyors are very widely 
used for handling grain over the 
bins. The length of these conveyors in 
the modern elevator requires the use 
of hundreds of idlers of either plain 
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jours PASTEUR, famous 
French chemist, made his 
name count for something. 


Every day one hears the 
word pasteurizing applied to 
milk and the Pasteur treatment 
for rabies is used all over the 


world. 


SWISS SILK has made its 
brand names count for some- 
thing too, and all over the 
world, wherever grain is 
ground commercially, SWISS 
SILK is the bolting cloth that 


is the standard of excellence, 
durability and economy. 
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PROTECT YOUR ELEVATOR 


FROM EXCESSIVE MOISTURE 
AND GRAIN SPOILAGE... 


When enmegtive moisture enters your elevator, in 
. Western Waterproofing om- 

ve and restorative action, how- 

penetration at its source. Hundreds 


ft Beet plant owners have thus 
Saapietien, less mold growth, 


and dryer grain. 
Specily We Wotan W Waterproofing Co. for: 
Concrete Restoration Replacement 


Mortar Joint 
Pressure Application of Coment © Putting Joints in Movement 
path folder em and Restoration of Concrete 


WES ERIN co. 


Engineers and Contractors 
1223 SYNDICATE TRUST BLDG. ST. LOUIS 1, MO, 
Branch Offices and Resident Engineers in Principal Cities 








Don't Neglect Elevator 
legs—They Start Fires 


Never Force a Choke—Dig it Out. 

Inspect the Head and Boot Bearings Regularly, 
According to Instructions. 

Check Pulley and Cup Belt Alignment. 

Do Not Operate Idle Legs. 

Watch Drive Belt Tension. 

Clean Space Under Head Pulley Regularly. 


Mitt MuTvaL Fire Prevention Bureau 


400 W. Madison St. CHICAGO, ILL. 








or anti-friction bearing type. Lubri- 
cation of these bearings can be most 
efficiently accomplished through the 
use of a short fibre, mixed-base 
grease. This is most important when 
temperatures are low in that this type 
of grease offers ‘‘quick shear” or 
“low lubricant drag” allowing the 
belt to be brought up to normal op- 
erating speed with a minimum of 
power demand. This type of grease 
will also form an effective collar or 
seal at the end of the bearing which 
excludes dust and keeps wear to a 
minimum. 


Motor and Conveyor Bearings 

The electric motor is the predom- 
inating prime mover in the rain ele- 
vator as well as the flour mill, oper- 
ating through chain drives or speed 
reduction gears. The manner of in- 
stallation, however, will vary accord- 
ing to location of the various driven 
elements. Group driving from a com- 
mon source of power transmission 
will be practicable in some elevators; 
in others individual drive to each ex- 
hauster, suction blower or conveyor 
will prevail. 

Regardless of the type of installa- 
tion, lubrication is most important, 
especially where gears and bearings 
are in close proximity and there is 
possibility of contamination of lubri- 
cants by dust. When the anti-friction 
bearing was made available it en- 
abled design and construction of bear- 
ing housings which could be more 
readily sealed against entry of dust. 
Both ball and roller bearings have 
been successfully applied to grain 
elevator and mill motors, in general 
designed for grease lubrication by 
the same grease as used on compar- 
able conveyor bearings. 

The selection of lubricants for anti- 
friction bearings must be studied 
with full realization of the difficul- 
ties which may result from use of an 
unsuitable product. Best results will 
be obtained from a grease of normal 
consistency, capable of functioning 
at high temperatures to insure 
against breakdown and separation, 
although, in general, motor, convey- 
or and blower bearings in the eleva- 
tor and mill will seldom exceed 
125° F., in average service. 

Yet, overheating in the bearing it- 
self may occur in direct relation to 
the amount of lubricant used, partic- 
ularly if this latter is a grease. If 
it is too heavy or inert, an excessive 
quantity in any anti-friction bearing 
may lead to a considerable rise in 
temperature due almost entirely to 
internal friction within the grease 
itself. Obviously were this to con- 
tinue explosion temperatures might 
be approached, should there be any 
appreciable amount of dust present in 
the air surrounding the bearings in 
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question. In view of the necessity for 
guarding against over-lubrication, 
careful elevator operators observe 
a regular schedule for greasing all 
anti-friction bearings applying but a 
very small amount of fresh grease 
at intervals of from one to three 
months, according to the location of 
the bearings, the tightness of the 
housings, and the time operated. Elec- 
tric motor bearings must be very 
carefully lubricated, for use of grease 
to any appreciable excess may lead 
to rupture of the seal and fouling 
of the windings. This will be aggra- 
vated where windage, or draft occurs 
through the bearings and motor. 
Moisture might, in turn, cause arcing 
and sparks, which in the presence of 
grain dust might result in an explo- 
sion. For this reason explosion-proof 
motors are very widely used. 


Speed Reduction Gears 

The closed type speed reducer has 
a definite place in grain elevator serv- 
ice. As the primary element in trans- 
mission of power to conveying equip- 
ment, and the various machines in 
the subsequent grinding and screen- 
ing operations the speed reducer is 
a dominating factor. 

The modern, oil-tight dust-tight 
gear case is a decided adjunct to ef- 
fective lubrication and prevention of 
wear. The essential characteristics 
of a good gear lubricant are that it 
shall provide protection to the gears 
and bearings through the provision of 
a strong film of oil that will resist 
rupture even under abnormal loads. 
These gears and bearings are highly 
finished and must also be protected 
by the lubricant against rusting and 
corrosion during idle periods. Extreme 
caution should be used at all times 
in the handling of these gear oils to 
keep them clean. Grain dust is abra- 
sive and if it is not kept out of these 
housings rapid wear will ensue. 

Where gears operate in housings 
that are not oil or dust tight, re- 
lubrication is necessary at shorter in- 
tervals to remove the contaminated 
lubricant. The lubricant must of nec- 
essity be of a type that will not al- 
low the oil and dust mixture to build 
up on the gear teeth as excessive 
bearing pressures will occur in addi- 
tion to excessive wear. 

Lubrication recommendations are 
made based on operating conditions 
and design, so the lubrication engi- 
neer must develop the best practices 
possible to meet and serve the condi- 
tions existing. To a certain extent 
recommendations are possible for al- 
teration in bearing design, or gear 
and bearing protection against dust, 
but the changes must actually be 
carried out by the mechanical organ- 
ization of the plant. 

Where gears are bath lubricated, 
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the oil level should be sufficiently 
high to insure suitable dipping of the 
teeth of the lower gear. Submer- 
gence of too much of the gear or pin- 
ion is not advisable and, as a general 
rule, unless comparatively fluid oils 
are used, it will not be necessary. 
The teeth will carry enough oil up to 
those of the companion gear. 

With heavier gear lubricants, it 
will be possible to run with a some- 
what lower level than where more 
fluid products are used. It is for this 
reason that reduction gear units are 
usually equipped with an external 
gauge glass to enable the operator 
to observe at all times just what level 
he is carrying. 


The Geared Motor 

The geared motor is well suited to 
blower and conveyor service due to 
its unit housing design and facilities 
for automatic lubrication. In this unit 
the bearings are similar to the bear- 
ings of the modern type of motor, 
being largely anti-friction, designed 
for grease lubrication. The reduction 
gear set, however, is designed for 
oil lubrication, the oil being contained 
in a bath at a sufficient level to in- 
sure proper dipping of the lower 
gear teeth. As a general rule, it is 
advisable to keep the oil bath at the 
level recommended by the manufac- 
turer which is normally from one- 
third to one-half full, so that 
the bottom gears will be about 
half submerged. According to the 
temperatures of operation and ex- 
tent to which heat may be trans- 
mitted to the gear case from the 
motor itself, an oil of from 500 
to 900 seconds Saybolt Viscosity at 
100° F. is used at normal tempera- 
tures; at low temperatures it is nec- 
essary to use an oil of good pour 
test to insure adequate fluidity and 
reduction of drag. 


Dust Control 

The dust content of the air in the 
modern grain elevator must be kept 
down to prevent explosions and fires. 
There is an added advantage, how- 
ever, in that personal welfare of em- 
ployees is increased and cleanliness 
around equipment is improved. For 
this purpose, the suction blower or 
exhauster is a valuable piece of equip- 
ment. Normally but a slight amount 
of vacuum is required to remove ef- 
fectively all dust from grain as it 
passes over conveyors. In the early 
stages of handling, however, where 
the grain itself is actually moved by 
suction, for example with suction un- 
loaders, a vacuum of up to 8 in. may 
be necessary. 

The bearings of blowers and ex- 
hausters are very similar to the mo- 
tor bearings found in the grain ele- 
vator or mill being either fitted with 
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ring oilers or ball or roller bearings. 
Their lubrication requirements also 
are comparable to those of the mo- 
tors. 

Ring oilers provide a flood of oil 
which is constantly passed through 
the bearings, thereby washing out 
any grit, dirt, dust or metallic parti- 
cles that may have gained entry. On 
account of this washing action of the 
oil, however, the reservoir will gradu- 
ally tend to accumulate a certain 
amount of sedimentary deposits. 
Therefore, it should be flushed out 
and cleaned at periodic intervals, the 
old oil being replaced with a fresh 
charge. In elevator and mill practice 


a good quality straight mineral oil 
of around 300 seconds Saybolt Uni- 
versal Viscosity will be used at nor- 
mal temperatures. 

Where ball or roller bearings serve 
to support the journals of fans, rotors 
or impeller, each is individually lu- 
bricated periodically. Prevention of 
corrosion in such bearings, is regard- 
ed by many as perhaps the chief 
function of the lubricant, rather than 
actual reduction of friction or re- 
moval of heat. Grease is generally 
used for this purpose. It should be a 
high quality anti-friction bearing 
grease specifically prepared to resist 
chemical or physical change. 
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All fans and blowers, however, will 
not require or be equipped with ring 
oilers or anti-friction bearings. In 
certain cases plain bearings lubricat-_ 
ed by grease cups, pressure gun fit- 
tings or sight feed ‘oiling devices may 
be regarded as suitable by the build- 
ers, especially where operation is to 
be more or less intermittent. For such 
service a medium bodied engine oil or 
a medium grade of compression cup 
grease can be used. 


Lubrication in the Mill 


The various devices which have 
been assembled for the mechanical 
haniling of grains to the elevators 
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are incident only to storage, the 
grain elevators serving as receiving 
containers, so to speak, to hold the 
grains until they go to the mills for 
grinding to flour, cornmeal, or proc- 
essing into cereal foodstuffs. 

The flour mil] takes probably the 
majority of all grains harvested and 
has perhaps the most interesting as- 
sembly of machinery from a lubrica- 
tion point of view. 

During the cleaning procedure 
grain goes over cleaning screens, 
scourers, brush polishers and through 
the tempering process. 

The bearings and eccentrics may 
run warm on certain types of screens, 
especially if there is too much free- 
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dom of motion. The lubricant should 
therefore be selected with 
thought in mind, planning on a vis- 
cosity which will be ample to take 
up the shock loads. 


Grinding and Milling Machinery 


In the more modern mills the rolls 
are mounted on ring oiled plain 
babbitted bearings. In the older ma- 
chines, however, the fixed collar type 
of bearing prevails, the collar on the 
shaft or roll neck dipping into an oil 
reservoir to carry up oil for distri- 
bution to the bearing. This collar 
helps to restrict the lateral motion 
of the roll. 

In addition to the comparatively 


this _ 


high pressures involved, the lubrica- 
tion engineer must consider the 
speed of around 50 rpm when select- 
ing the roll bearing lubricant. If oil 
is required it must be heavy enough 
to maintain a film which will with- 
stand the pressure imposed without 
danger of boundary lubrication; at 
the same time it must not develop 
too much fluid friction under the 
speeds involved, otherwise bearing 
temperatures might rise to add to the 
heat developed during grinding. For 
this reason, heat control is main- 
tained by radiation and ventilating 
the rolls and bearings. 

Sifters may be of different types; 
a widely used form is a large box-like 
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arrangement suspended from ceil- 
ing beams or upper supports on long 
wood reeds of from % in. to % in. 
in diameter. Two, four or six of these 
boxlike sifters are usually grouped 
around a central vertical shaft to 
which they are connected, and from 
which they receive a gyratory action 
through offset spindles. The shaft 
turns at a speed according to the 
circle. For re-bolting and special jobs 
the speed is usually 265 rpm making 
a 2%-in. circle. Some 1%-in circle 
machines turn at 345 rpm. It is 
mounted on a step bearing which 
carries the weight of the shaft and 
pulleys. 

While a good quality, medium bod- 
ied machine oil will effectively lubri- 
cate some step bearings, when grease 
is required it must of necessity be 
resistant to throw-off and should 
have a fairly high-melting point to 
insure continuous lubrication. Nor- 
mally, these bearings are lubricated 
through remote grease fittings or 
compression cups at intermittent in- 
tervals and the grease used must pro- 
vide adequate lubrication for the pe- 
riod otherwise excessive heating and 
wear will occur. 


Bran Machinery 


Bran is one of the chief by-products 
produced in the manufacture of flour. 
It is passed through bran dusters 
which remove any adhering endo- 
sperm. A bran duster can be horizon- 
tal or verticle. The latter contains 
a vertical cylinder of cloth on a 
frame which revolves slowly inside 
the housing. The bran is spouted in 
at the top, and by means of a revolv- 
ing disc is distributed over this cloth 
(or case). Brushes which are at- 
tached to the central spindle re- 
volve at 300 to 450 rpm; they dust 
off the particles of bran. Flour is dis- 
charged at the bottom through a 
suitable opening. 

The lower head of the case re- 
volves in a _ babbitted, oil-retaining 
bearing. The spindle which carries 
the brushes is mounted on a step 
bearing at the bottom, and is usu- 
ally equipped with a self-oiling bear- 
ing at the top. The driving belt is 
passed over a pulley on the spindle 
shaft just above its step bearing out- 
side the housing. Slower motion is 
imparted to the case by means of 
encased gears or a small short-cen- 
tered belt. 

Conclusion 


The handling of grain from the 
time it is received at the elevator 
to the time the flour or finished ce- 
reals are packaged for the market— 
is a fascinating procedure. It inter- 
ests the mill management who are 
responsible for production at the 
lowest possible cost. It interests the 
materials handling engineer because 
it involves production-line conveying 
methods. It interests the fire preven- 
tion and insurance people because 
static electricity may cause dust 
explosions if temperatures and ven- 
tilation are not properly controlled. 
It interests the lubrication engineer 
because he, along with the main- 
tenance people must keep the con- 
veyors running efficiently and the 
mill roll drives, and other mechanism 
bearings properly lubricated at all 
times regardless of the weather. 


BREAD 1S THE STAFF OF LIFE 
ROLLER CHAIN SPEEDS 


Extreme care in manufacturing 
some roller chains makes them suit- 
able for speeds up to 4,000 feet per 
minute. But unless the chain is en- 
closed and lubricated, chain speeds 
should not exceed 1,400 feet per 
minute. 
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Write to us for complete information on “ENTOLETER” 
Centrifugal Machines and the Simon Suction Filter Dust 
Collector. We will be glad to make r dations to 
meet sanitation and dust control problems encountered 
in mill operation. ENTOLETER DIVISION, The Safety Car 
Heating and Lighting Co., Inc., 1189 Dixwell Avenue, 
New Haven 4, Connecticut. 
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What Kind of Screen and Air 
Separation Are YOU Aiming For? 
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THE SCALPERATOR? re carter scalperator is prima- 
rily designed for receiving purposes. It will rough scalp and aspirate grain 
as it is unloaded ahead of storage; and it can be used to open up and aerate 
grain being turned for cooling. The Scalperator is a big capacity yd 
available in capacities ranging up to 6,000 bushels per hour. Only 5 H.P. 


is nee@ed for the largest machine . . 


. less than 1 ELP. 


bushels handled, A basic feature of the Scalperator is the 
cage” scalping reel, so designed that roughage is scalped off 
of good grain. 


THE MILLERATOR? The Carter Millerator is most 


commonly used at the head of the cleaning systems. Here it effi- 
ciently performs secondary scalping operations, removes sand, 
dust, seed, and light screenings by dependable screening and thor- 
ough aspiration. The machine requires smali space and very little 
power. Outstanding features that contribute to its high operat- 
ing efficiency and low operating cost are: its ball and bevel self- 
cleaning screens which assure uniform results and require no 
attention; its mechanical removal of dust and fine screenings 
which requires a smaller air volume; its well-balanced aspirating 
system which provides accurate, easy control. 


“clean” grain, the Carter Duo-Aspirator will remove a surpris- 
ing amount of screenings, particularly light foreign material. 
This thorough aspiration is made possible through an exclusive 
Hart-Carter principle of selective control. By means of an evenly- 
controlled stream of air drawn at right angles through a smoothly 
flowing stream of grain, the Duo-Aspirator effectively removes 
light foreign material. The Duo-Aspirator is widely recognized as 
the most simple, accurate, and inexpensive means of aspirating 
grains, seeds, broken grain, groats, rice, scratch feeds, and 
similar free flowing stock. The machine shown above is one of 
the newly designed open-circuit models. The widely used closed- 
circuit machine is also available in a new model. 
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